-CG . Values are mean (SD); *P < 0-01; tP < 0-001 versus controls; AV, atrioventricular. (fig  3(A) ).2 The apexcardiogram closely reflects ventricular pressure during diastole.' The combination of an increased pressure A wave with a reduced volume change defines low end diastolic ventricular compliance. By contrast, pressure and volume changes were absent in the present study ( figs 2 and 3(B) ).
The main limitation of this study is the extent to which severely reduced atrial function can be distinguished from its complete absence. Measurements made by transmitral Doppler used a wall filter of 5 cm.s-'; atrial flow velocities less than this value may have been present. Elongation of the left ventricular long axis during atrial systole was < 1 mm, a value determined by the depth resolution of the echocardiograph. The diagnosis of atrial paralysis depends critically on recording a technically satisfactory apexcardiogram, as otherwise the condition cannot be distinguished from restrictive ventricular disease. This is not always possible, so other cases may have been missed. Restrictive ventricular disease may be accompanied by retrograde flow in the pulmonary veins coinciding with atrial systole. Measurement of such flow by transthoracic echocardiography is at the limits of technical feasibility, particularly if left atrial or left ventricular cavity size is increased, so failure to record this feature would lack conviction as a major diagnostic criterion. In the absence of clinical indication we did not feel justified in submitting our patients to transoesophageal echocardiography.
Left atrial paralysis might theoretically result from failure of electrical activation. Although we did not record the left atrial electrogram directly, we noted that all our patients were in sinus rhythm and that normal right atrial contraction was present in all but one. None of our patients showed the ECG features of complete interatrial block.6 There was no evidence of isolated left atrial fibrillation78 nor atrial standstill, which has been sporadically recorded.9'0 We did not subject our patients to coronary arteriography, so we cannot definitively exclude atrial infarction. This seems unlikely in view of the uniformity and completeness of the loss of atrial function and the variability of atrial blood supply.
The closest resemblance to our findings seems to be those of Plehn et al"I who described a single patient with cardiac amyloid in whom pressure and transmitral Doppler evidence of left atrial activity was absent despite the presence of sinus rhythm and a right atrial A wave. None of our patients had amyloid disease. Although most patients had a dilated left ventricle with restrictive filling, they were not as severe as that described in a group of patients in whom the apexcardiographic A waves were conspicuously increased.2 Intact atrial function would thus have been expected. Left atrial cavity size was indeed increased, but the usual response to left atrial enlargement is fibrillation rather than mechanical standstill. Loss of an A wave on the apexcardiogram occurs with severe mitral stenosis, which was not present in any of our patients, but atrial pressure transients are particularly well conducted to the apex in restrictive ventricular disease.
Loss of left atrial mechanical activity has practical consequences. Transmitral Doppler flow velocity pattern, as reflected in the A/E ratio, is widely used to assess left ventricular diastolic function. In particular a reduction in peak A wave velocity is taken as evidence of restrictive cardiomyopathy. This conclusion would have been inappropriate in the patients we have described. In addition, the fact that there may be complete loss of atrial systolic function raises the possibility that partial loss of atrial function may occur in other patients. This loss might be expected to reduce transmitral A wave velocities independently of any ventricular diastolic disease. A method that fails to distinguish between atrial systolic and ventricular diastolic function is likely to be unsatisfactory. Functional consequences to the patients seem to have been minor. All patients except the one with the DDD pacemaker had the advantage of being in sinus rhythm, so a physiological rate response to exercise and a regular rhythm would have been expected. There is no increment in ventricular stroke volume with atrial systole in patients with more severe restrictive disease, though the raised A wave merely increased mean left atrial pressure and caused retrograde flow of blood back up the pulmonary veins.
Left atrial mechanical failure may thus accompany left ventricular disease in a few cases. Little is known of the untreated course of the condition: whether it progresses to fibrillation, whether it predisposes to stagnation (and should thus be regarded as an embolic risk), or whether it has any prognostic significance. As criteria for its diagnosis have been defined, however, this information can now be collected. 
